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Figure 2-1. Illustration of the physical model. The inlet velocities u(upper) and u(lower) in the 
figure above equal α+1 and α−1 , respectively.  
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Figure 3-1. Illustration of the primary cell P and the neighbor cell nb with a face f in between 
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Figure 3-2. Illustration of the primary cell P and the neighbor cell nb with a face f in between 
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Figure 4-1. Block diagram of solution procedure of PISO algorithm. 
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Figure 5-1. The computational mesh and geometry. 
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Figure 5-2. Variation of Strouhal number with Reynolds number (Uniform free stream cases 
of cell numbers 198x97 and 232x123) 
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Figure 5-3. Variation of Strouhal number with Reynolds number (Uniform free stream). 
 



 42

Frequency (Hz)

P
ow

er

0.5 1 1.5
0

0.005

0.01

0.015

0.02

0.025

0.14544 Hz Re=75

Frequency (Hz)

P
ow

er

0.5 1 1.5
0

0.01

0.02

0.03

0.04

0.05

0.06 0.15869 Hz Re=100

Frequency (Hz)

P
ow

er

0.5 1 1.5
0

0.02

0.04

0.06

0.08
0.1709 Hz Re=125

Frequency (Hz)

P
ow

er

0.2 0.4 0.6 0.8 1 1.2 1.4
0

0.02

0.04

0.06

0.08

0.1

0.12

0.1709 Hz Re=150

Frequency (Hz)

P
ow

er

0.2 0.4 0.6 0.8 1 1.2 1.4
0

0.05

0.1

0.15

0.2 0.1709 Hz Re=175

Frequency (Hz)

P
ow

er

0.2 0.4 0.6 0.8 1 1.2 1.40

0.05

0.1

0.15

0.2

0.25

0.16479 Hz Re=200

 

Frequency (Hz)

P
ow

er

0.2 0.4 0.6 0.8 1 1.2 1.4
0

0.05

0.1

0.15

0.2

0.25

0.3 0.14648 Hz Re=225

Frequency (Hz)

P
ow

er

0.2 0.4
0

0.05

0.1

0.15

0.2

0.14038 Hz

0.085449 Hz 0.19531 Hz

Re=250

Frequency (Hz)

P
ow

er

0.2 0.4
0

0.05

0.1

0.15

0.2

0.14038 Hz

0.079346 Hz
0.20142 Hz

Re=275

Frequency (Hz)

P
ow

er

0.2 0.4
0

0.05

0.1

0.15

0.14648 Hz

0.18311 Hz
0.079346 Hz

0.11597

Re=300

Frequency (Hz)

P
ow

er

0.2 0.4
0

0.05

0.1

0.15

0.15259 Hz

0.085449 Hz

0.18311 Hz

Re=325

Frequency (Hz)

P
ow

er

0.2 0.4
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14 0.16479 Hz0.085449 Hz Re=350

 

Figure 5-4. Variation of transverse velocity [at point (x, y)= (1.23, 0)] spectra with Reynolds 
number (Uniform free stream). Continue… 
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Figure 5-4. Variation of transverse velocity [at point (x, y)= (1.23, 0)] spectra with Reynolds 
number (Uniform free stream).  
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Figure 5-5. Variation of phase space of velocity components at (x=1.23, y=0) with Reynolds 
number (Uniform free stream). Continue… 
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Figure 5-5. Variation of phase space of velocity components at (x=1.23, y=0) with Reynolds 
number (Uniform free stream).  
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Figure 5-6. Variation of mean drag and lift coefficients with Reynolds number (Uniform free 
stream). 
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Figure 5-7. Variation of Strouhal number with Reynolds number (Uniform free stream cases 
of time step sizes 0.01 and 0.005). 
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Figure 6-1. Variation of Strouhal number with Reynolds number (Uniform and shear free 
streams). 
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Figure 6-2. Variation of phase space of velocity components at (x=1.23, y=0) with Reynolds 
number (Velocity ratio 3:1 and L1=6). Continue… 
 
 
 




